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Claim 

A signal transmitter that is equipped with a sensing unit 
that outputs the signal to be transmitted, a preamp that 
amplifies the electronic signal from this sensing unit, a 
converter amplifier that receives the signal from this preamp and 
adjusts the zero point and the span value, an A/D converter that 
receives said signal from the above-mentioned preamp, and 
converts it to a digital signal, a microprocessor to which the 
signal from this A/D converter is input, a D/A converter that 
converts the computed output from this microprocessor into an 
analog signal, a monitoring means that monitors the operating 
errors of the above-mentioned microprocessor, a switch that 
switches and outputs either the signal from the above-mentioned 
converter amplifier or the signal from the above-mentioned D/A 
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converter according to the signal from the above-mentioned 
monitoring means, and a voltage/current converter that converts 
the signal that has been selected by this switch into a current 
signal, wherein the adjustment of the zero point and span value 
of the above-mentioned converter amplifier are controlled on the 
basis of the output of the above-mentioned microprocessor, and 
when the above-mentioned monitoring means detects a 
microprocessor operating error, the output of the above-mentioned 
converter amplifier is output to the voltage/current converter 
via the switch. 

Detailed explanation of the invention 

Industrial application field 

The present invention relates to a signal transmitter that 
includes a microprocessor, and transmits by an electronic signal 
the various processing parameters (logic parameters) that are 
detected at the processor, and more specifically, it relates to a 
signal transmitter wherein, even in the event of faulty operation 
of the microprocessor, it continuously outputs a signal of the 
desired precision and ensures safe and reliable operation. 

Prior art 

The processing parameters of temperature, pressure, flow 
volume, and the like are detected by means of various sensors, " 
and the adjustment of the zero point, span, and the like are 
conducted by means of a signal transmitter, convert into a signal 
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that is controlled to, for example, 4-20 mA, and sent to the 
monitoring station. 

The most recent signal transmitter of this type includes an 
internal microprocessor, and is constructed so as to conduct the 
zero point and span adjustment, and also, necessary calculations 
and the like. 

Problems to solved by the invention 

As for this type of signal transmitter of the prior art that 
includes a microprocessor, the output signal could not be 
obtained if the microprocessor operated abnormally, or became the 
upper and lower limit value. This is a problem. 

The present invention was conceived in light of these 
problems, and its purpose is to offer a signal transmitter that 
can continuously output an output signal having the desired 
precision even if the microprocessor operates abnormally. 

Means to solve the problems 

The present invention solves the above-mentioned problems 
and is equipped with a sensing unit that outputs the signal that 
is to be transmitted, a preamp that amplifies the electronic 
signal from this sensing unit, a converter amplifier that 
receives the signal from this preamp and adjust the zero point 
and the span value, -an A/D converter that receives this signal 
from the above-mentioned preamp and converts it to a digital 
signal, a microprocessor to which the signal from this A/D 
converter is input, a D/A converter that converts the computed 
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output from this microprocessor into an analog signal, a 
monitoring means that monitors the operating errors of the 
above-mentioned microprocessor, a switch that switches and 
outputs either of the. signals from the above-mentioned converter 
amplifier or the signal from the above-mentioned D/A converter 
according to the signal from the above-mentioned monitoring 
means, and a voltage/current converter section that converts the 
signal that has been selected by this switch into a current 
signal. 

Function 

When the microprocessor operates normally, the switch 
selects the output from this microprocessor. In this condition, 
the converter amplifier inputs the signal from the preamp, 
adjusts the zero point and span value, and outputs that signal to 
the switch. At this time the adjustment of the zero point and the 
span value is controlled based on the output of the 
microprocessor . 

When the monitoring means detects an operating anomaly of 
the microprocessor, the switch selects the output signal of the 
converter amplifier, and the signal from it is output to the 
voltage/current converter section via the switch. 

Application examples 

Below, an application example of the present invention is 
explained in detail by using the figures. 
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Figure 1 is a structural block diagram showing an 
application example of the present invention. In the figure, (1) 
is the sensing unit, and here, for example, the sensing unit 
illustrated is the type that receives a pressure signal, changes 
the distance between electrodes and takes it as a volume change, 
and detects the pressure by converting it to an electronic 
signal . 

(2) is a preamp that amplifies the electronic signal from 
the sensing unit (1), (3) is a converter amplifier that receives 
the signal from the preamp (2) and adjusts the zero point and. the 
span value . 

(4) is an A/D converter that receives the signal from the 
preamp (2) and converts it to a digital signal. (5) is a 
microprocessor that inputs a signal from the A/D converter (4), 
(6) is a D/A converter that converts the computed output from the 
microprocessor (5) into an analog signal. 

(71, 72) are memories that are connected by means of the 
microprocessor (5), and the ROM and RAM are used. 

(8) is a monitoring device that monitors the operating 
anomalies of the microprocessor (5) , and uses, for example, a 
watchdog timer. (9) is a switch that switches according to a 
signal from the monitoring means (8) and outputs either the 
signal from the converter amplifier (3) or the signal from the 
D/A converter (6) . 

(10) is a voltage /current converter (V/I converter) that 
converts the signal -that is selected by the switch (9) to a 
current signal, and the current signal becomes the current signal 
that is controlled to, for example, 4-20 mA, and sent to the 
monitoring station or the like. (11) is a power supply section 
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that controls power interruption and power recovery takes place, 
and supplies power to each section. This power supply section can 
be an internal battery, or, for example, in the case of a 
two-line transmission path system, one that uses the power that 
is sent via a two-line transmission path from the reception 
terminal side. 

Figure 2 is a block diagram showing the basic construction 
of the converter amplifier in Figure 1. 

(31) is an op amp, (32) is a resistor used for zero 
adjustment, and here the voltage from the voltage divider is 
applied to one of the input terminals of the op amp (31). (33) is 
a resistor used for span adjustment that is connected to the 
output terminal of the op amp, and here, the voltage from the 
voltage divider is fed back to the other input terminal of the op 
amp (31) . 

Here, for both the resistor (32) used for the zero 
adjustment and the resistor (33) used for the span adjustment an 
electronic volume control that is made up of an EEPROM and a 
resistor can be used so that control is possible by means of a 
signal from the microprocessor (5) . 

The operation of a device that is constructed in this manner 
will be explained below. 

Figure 3 is a timing diagram showing an operating example. 
Here, an operating example is shown from the point in time that 
the power supply of the device is turned on. 

The power supply section (11) detects the time that the 
power supply is turned on, as is shown in (A) , and when the 
minimum drive voltage for the transmitter is exceeded, the power 
recovery control signal a is output to the monitoring means (8) , 
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as shown in (B) . When the monitoring means (8) receives this 
power recovery management signal a, it outputs the CPU reset 
signal d as shown in (E) (from low level to high level), and the 
microprocessor (5) is started. The microprocessor (5) , after 
executing the prescribed initializing processes, at the "time the 
normal input/output calculations are started, outputs the reset 
signal c, as shown in (D) at a fixed cycle (Tl) to the monitoring 
means (8) . This reset signal (low level signal) c is output at 
the constant cycle (Tl) while the microprocessor (5) continues 
normal operations. 

The monitoring means (8), while the reset signal c is output 
at a fixed cycle from the microprocessor (5) , makes the output 
control signal b go low, as shown in (C) . This output control 
signal b is applied to the converter amplifier (3), the 
microprocessor (5),' and the switch (9), and the switch (9), while 
the output control signal (b) is low, as shown in (F) , is 
connected to the contact (9A) side, selects the signal from the 
microprocessor (5) by means of the D/A converter (6) , and outputs 
it via the V/I converter (10). 

While this type of operation for the microprocessor (5) is 
being conducted normally, the microprocessor (5) inputs the 
output of the preamp (2) by means of the'A/D converter (4), and 
conducts the adjustment of the zero point and the span, linear 
calculations, temperature compensation calculations, and the 
like. The calculation results are passed through the D/A 
converter (6) and the switch (9) to conduct the output operations 
to the V/I converter (10) . Also, in regard to the converter 
amplifier (3), control signals are output for the resistor (32) 
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used for the zero point adjustment and the resistor (33) used for 
the span value adjustment. . . 

Here, the output of the preamp (2) is a voltage of 1-5 V in 
relation to the sensing unit (1) detecting a pressure of 
0-20 kgf/cm. _ * 

Also, the microprocessor (5) , at the point in time at which 
a 0-10 kgf/cm measurement range is set, sets the gain of the 
converter amplifier (3) to a multiple of 2, and controls the 
value of each resistor so that it outputs a voltage of 1-5 V for 
a preamp (2) output of 1-3 V. 

If the microprocessor (5) begins to an operate abnormally 
after operating normally, as shown by the dotted line portion of 
(D) , the output of the reset signal c from the microprocessor (5) 
to the monitoring means (8) ceases. 

The monitoring means (8) detects that the reset signal c is 
not being output for a fixed period, and detects a microprocessor 
operating anomaly, and as shown in (C) , along with making the 
output control signal b go high, as is shown in (E) , outputs a 
CPU reset signal (d) at a prescribed period T 2 to the 
microprocessor (5) , and waits for the recovery of normal 
operation of microprocessor (5) . 

When the output control signal (b) goes high, the switch (9) 
moves to the contact (9B) side, the output from the converter 
amplifier (3) is selected and is output to the V/I 
converter (10) . 

Here, the converter amplifier (3), at the point in time at 
which tire measuring range has already been set to 0-10 kgf/cm, 
since the value of each resistor is set so as to output a voltage 
of 1-5 V for a preamp (2) output of 1-3 V by means of a control 
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signal from the microprocessor (5) , it comes to continually 
output a value that is close to the calculation results from the 
microprocessor (5) (the calculation precision drops) . 

By means of the above operation, even if the operation of 
the microprocessor (5) becomes abnormal, an output signal of 
fixed precision can be continuously output by means of the 
converter amplifier (3) from the V/I converter (10) . Moreover, 
because the output signal of the microprocessor (5) and the 
output signal of the converter amplifier (3) are almost the same, 
this switching can be smoothly conducted without bringing about a 
large bump in the output signal. 

When the operation of the microprocessor (5) is restored, by 
means of again outputting a reset signal c, as shown in (D) , to 
the monitoring means. (8), the monitoring means (8) that has 
received it makes the output control signal b go low, as shown in 
(C) , the switch (9) is connected to the contact (9A) side as 
shown in (F) , and the output from the microprocessor (5) is again 
output via the D/A converter (6) and the switch (9). 

In the above-mentioned application example, the sensing 
unit (1) was illustrated as a device that detects a voltage 
signal by means of a capacity change, but various sensors can be 
used, according to the measurement processing parameter. 

Effects of the invention 

As was explained in detail above, according to the present 
invention, if the microprocessor operates abnormally for some 
reason, since an output signal of a fixed precision can be 
continuously output by means of the operation of the converter 
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amplifier, a signal transmitter with a high precision can be 
offered. 

The present invention is applied to signal transmitters that 
are used in nuclear power plants and in important applications in 
which a high reliability is demanded at a comparatively ' low cost, 
and its effects are extremely high significant. 

Brief description of the figures 

Figure 1 is a structural block diagram showing one 
application example of the present invention, Figure 2 is a block 
diagram showing the basic construction of the converter amplifier 
in Figure 1, and Figure 3 is a timing diagram showing an example 
of the operation. 

1 Sensing unit 

2 Preamp 

3 Converter amplifier 

4 A/D converter 

5 Microprocessor 

6 D/A converter 
71,72 ROM, RAM 

8 Monitoring means 

9 Switch 

10 Voltage/current converter (V/I converter) 

11 Power supply section 
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